The alveolar bone process is the thickened ridge of bone that bears the teeth and known to be dynamic structures in function with surrounding tissues. However, detailed morphological changes of alveolar bone process and its underlying molecular mechanisms in morphogenesis are not elucidated properly yet. In this study, we examined the detailed morphological changes of alveolar bone process using HE and MTC staining. In addition, we evaluated the precise localization patterns of various signaling molecules with blood vessel formation factors including CD31, α-SMA, VEGF, AM1-43, PERIOSTIN and TGF-β. These morphological and immunohistochemical results suggested that there are intimate relationships between alveolar bone process and blood vessel formation. To examine the developmental function of a blood vessel forming factor, VEGF, in alveolar bone process formation, we designed and employed the microinjection model system using anti-VEGF, bevacizumab, at PN5 for 5 days. When compared with the control, anti-VEGF treated specimens showed the disturbance in integrations of bony tissues to form the alveolar bone process structures, which should contain the periodontal ligaments. Based on these results, we conclude that the specific morphogenesis of alveolar bone process would be formed by interactions with the blood vessels formation. The clustered regularly interspaced short palindromic repeat (CRISPR)/CRISPR-associated protein (Cas) system is a rapid genetargeting technology that does not require embryonic stem cells. To demonstrate dosage effects of the Pax6 gene on eye formation, we generated Pax6-deficient mice with the CRISPR/Cas system. Eyes of founder embryos at embryonic day (E) 16.5 were examined and categorized according to macroscopic phenotype as class 1 (small eye with distinct pigmentation), class 2 (pigmentation without eye globes), or class 3 (no pigmentation and no eyes). Histologically, class 1 eyes were abnormally small in size with lens still attached to the cornea at E16.5. Class 2 eyes had no lens and distorted convoluted retinas. Class 3 eyes had only rudimentary optic vesiclelike tissues or histological anophthalmia. Genotyping of neck tissue cells from the founder embryos revealed somatic mosaicism and allelic complexity for Pax6. Relationships between eye phenotype and genotype were developed. The present results demonstrated that development of the lens from the surface ectoderm requires a higher gene dose of Pax6 than development of the retina from the optic vesicle. We further anticipate that mice with somatic mosaicism in a targeted gene generated by CRISPR/Cas-mediated genome editing will give some insights for understanding the complexity in human congenital diseases that occur in mosaic form. doi:10.1016/j.mod.2017.04.427
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Developmental shift of Rx expression from non-photoreceptor to photoreceptor lineage as a mechanism for photoreceptor cell specification in Ciona intestinalis Kouhei Oonuma, Takehiro G. Kusakabe Konan University, Kobe, Japan The brain of the ascidian Ciona intestinalis larva contains two distinct photoreceptor organs, a conventional pigmented ocellus and a nonpigmented ocellus. The ciliary photoreceptor cells of these ocelli resemble visual cells of the vertebrate retina. In both ascidians and vertebrates, a retinal homeobox Rx gene is required for development of the photoreceptor cells. Precise identification of the lineage of the photoreceptor cells in the ascidian embryo is key to understanding developmental mechanisms of these cells as well as evolutionary relationships between photoreceptor organs of ascidians and vertebrates. Previous studies inferred that the right a9.33 and a9.37 cells, descendants of a blastomere of the anterior animal hemisphere (a-lineage), give rise to the photoreceptor cells of the pigmented ocellus. The cell lineage is, however, not conclusive because it was the results of speculation based on the observation of different individuals fixed at successive stages without the use of cell differentiation markers. Here, we traced the developmental fates of neural plate cells from the late gastrula through larval stages by labeling particular cells of intact (non-dechorionated) embryos at single-cell resolution using the photo-convertible fluorescent protein Kaede along with photoreceptor-specific markers. Our results conclusively indicate that the photoreceptor cells of both pigmented and nonpigmented ocelli develop from the right anterior vegetal hemisphere (A-lineage), but not from a-lineage. Because Rx has been thought to be expressed in a-lineage cells, which turn out to be "non-photoreceptor" lineage, we reexamined Rx expression during photoreceptor development. Our results clearly indicate that the expression of Rx shifts from a-lineage to A-lineage cells during development of the pigmented ocellus. We also report a transcriptional regulatory mechanism underlying the developmental shift of Rx during photoreceptor development.
